Production of Man5GlcNAc2-type sugar chain by the methylotrophic yeast Ogataea minuta.
The methylotrophic yeast Ogataea minuta IFO 10746 was selected as a suitable strain for producing human-compatible glycoproteins by means of analyses of its cell-wall mannoproteins. First, the OmURA3 gene encoding an orotidine-5'-phosphate decarboxylase was cloned and disrupted to generate a host strain with a uracil auxotrophic marker. Second, both the promoters and the terminators from the OmAOX1 gene encoding an alcohol oxidase for an inducible promoter, or those from the OmTDH1 gene encoding a glyceraldehyde-3-phosphate dehydrogenase for a constitutive promoter, were isolated to construct an expression vector system for heterologous genes. Next, the OmOCH1 gene encoding a starting enzyme with alpha-1,6-mannosyltransferase activity to form a backbone of the N-linked outer sugar chain peculiar to yeast was disrupted, and an alpha-1,2-mannosidase gene from Aspergillus saitoi with an endoplasmic reticulum retention signal (HDEL) under the control of the OmAOX1 promoter was introduced to convert the sugar chain to Man5GlcNAc2 in O. minuta. As a result, we succeeded in breeding a new methylotrophic yeast, O. minuta, producing a Man5GlcNAc2-high-mannose-type sugar chain as a prototype of a human-compatible sugar chain. We also elucidate here the usefulness of the strategy for producing human-compatible sugar chains in yeast.